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Abstract 
 Recycling consists of diverting or recovering materials from the solid waste 
stream that would otherwise end up returning to the environment as a potential source of 
pollution.  These collected materials are then used as raw materials in the manufacture or 
assembly of a new product or package.  Over the years the amount of municipal solid 
waste being generated per person has steadily increased.  Waste disposal costs are also 
increasing, making recycling even more important. To address this issue cities are 
developing recycling policies or plans.  The type of plan varies according to the area; as 
of this time there are no national recycling standards or legislation being imposed.  The 
Environmental Protection Agency is currently encouraging state and local governments 
to adopt a recycling program to reduce the amount of municipal solid waste being sent to 
landfills and incinerators. 
This study attempts to determine the types of municipal recycling programs and 
the success of those programs (measured by the participation rate) that have been 
instituted by cities.  State capitals were selected as the cities to be studied in terms of their 
recycling programs and participation rates.  Data was collected from these cities in both 
survey form and through the United States Census Bureau and 1991-1992 Green Index.  
It was then analyzed to determine what factors, if any, are associated with participation in 
the recycling programs in these cities.  Significant correlations were found between 
participation and median value of owned homes, percent renter occupied housing units, 
percent bachelor’s degree or higher, and main type of recycling program.  The municipal 
solid waste fee policy variable was not found to be significant but was determined to still 
be relevant to the study due to previous research and a significance level below .10. 
Introduction 
 
 Recycling is a term that is in common use these days.  However, it has taken 
many years for recycling to make it into the main stream of modern day life and culture.  
Far from being a novel idea, recycling has been around for quite some time.  It first began 
as a way for people to maximize the utility that they received from goods.  Before our 
current state of wealth, using or re-using as much of a good as possible minimized waste.  
There was a general “waste-not, want-not” attitude that was common practice.  It was 
simply practical that when you don’t have much you make the most out of that which you 
do have.   
 With the rise in wealth and the maturing of the nation people began to have more 
disposable income.  Studies have shown that the wealthier a country is, the more waste 
they generate.  It no longer became important to save everything so that it could be 
reused.  With the rise of consumerism and individual wealth, more waste was generated.  
This trend continued with the public giving no thought as to where their waste went once 
it was generated.  It wasn’t until the rise of the environmental movement that waste and 
waste generation came into the public spotlight, as population and wealth grew so did the 
need for landfills.   
 Waste disposal started to become a problem when many landfills began reaching 
their capacity.  New landfills would have to be constructed but this was difficult to 
achieve due to public outcry.  Nobody wanted a landfill in their neighborhood, and it 
became increasingly difficult to find convenient locations for new landfills.  This 
continues to be the case.  The general public is more environmentally aware than it has 
been in past decades and this has contributed to the increasing outcry.  In an attempt to 
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reduce the amount of waste that enters the landfill, and thus reduce the need to construct 
new landfills many cities have turned to recycling. 
 Currently, there is no federal legislation regarding recycling, any legislation that 
does exist comes from either the state or local government.  With this in mind, many 
cities have taken it upon themselves to reduce the amount of waste entering their 
landfills.  This is accomplished by setting up a municipal recycling program.  A recycling 
program takes waste from the traditional waste stream, which leads directly to a landfill, 
and separates it out for reuse.  The waste is then processed into new material that reenters 
the consumer market.  The United States Environmental Protection Agency (EPA) 
emphasizes this though their hierarchy of waste management (Figure1).  It can be seen 
that through recycling and source reduction the amount of waste bound for a landfill can 
be dramatically reduced. 
 
Figure 1: EPA Hierarchy of Waste Management (source: EPA) 
Due to the fact that there is no federal legislation mandating recycling there are a 
variety of options that a city has when deciding to implement a recycling program, it is 
obvious that some techniques will meet with more success than others will.  This study is 
an attempt to determine which factors, if any, have an are significantly associated with 
participation in city recycling programs.  Currently there is no data available as to 
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participation rates and types of programs being implemented so it was necessary to obtain 
the information directly from the source - the city governments themselves.  The data 
collection methods and analyzation will be described in detail.  Literature on the field of 
recycling will also be reviewed to provide a solid background on various recycling topics 
and the importance of recycling to the future.  The interactions between various social, 
demographic, and economic forces, as well as the way a recycling program is set up can 
all work to influence participation rates.  It is hoped that the results of this study can aid 
cities in the establishment of future recycling programs and in better understanding why 
their recycling program is as effective or ineffective as it is.  It is to the benefit of all to 
establish the most effective program possible. 
A large secondary portion of this study is the establishment of a type of catalog of 
existing city recycling programs.  As stated earlier, there is no one set standard for 
recycling programs.  This makes it difficult to collect data on this topic.  As of this date 
there is no database for recycling programs.  It is hoped that the results of this study can 
be used as a beginning of a recycling “catalog”.  
 The second purpose of this research is to observe the current trends in recycling 
programs, one example being if curbside programs are more prevalent than drop-off 
programs.  Another possible example of this type of observation would be determining 
how many cities have some type of outreach program to advertise the benefits of 
recycling to the general public.  Although the first focus of the research is on those 
factors that may be associated with participation in recycling programs, the secondary 
research question about the current trends in recycling policy can be just as important. 
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Review of Literature 
Introductory Information 
 Due to the lack of federal regulations, states have greatly divergent takes on 
recycling.  The divergence stems partly from the different social makeup of each state.  
Due to the nature of the topic, information has been gathered from various sources.  
There is not an abundance of information that can be found in scientific journals, the 
reason for this is not known at this time.  Unfortunately this topic is either too new or not 
important enough to the scientific community as a whole. The important questions in the 
field to ask are: 1.How have the federal and state and local governments dealt with the 
issue of recycling? 2. Have any policies been adopted? and 3.What have been the most 
successful recycling policies? 
Recycling  
Over the years recycling has grown to become a commonplace term.  School 
children are taught to “reduce, reuse, and recycle” and nearly every package has some 
type of labeling dealing with the issue of recycling, whether the product is urging you to 
recycle or informing you that it is made out of _% recycled materials.  Although the idea 
of recycling is well known is it really being implemented?  What has the federal 
government done to encourage or ensure that recycling takes place?  The answer to that 
question is, very little.  Although the idea of recycling is touted and held in high esteem it 
falls short when it comes to the implementation aspect.  The federal government has 
adopted a guidance approach when it comes to recycling, through the EPA it provides 
information and support to states that wish to begin a recycling program but there are 
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currently no laws mandating that states recycle any percentage of their municipal solid 
waste. 
 As our population increases we generate more waste.  Over the years our society 
has consistently produced more and more garbage as we grew in both wealth and 
population.  The United States has evolved into a “throwaway society”.  This can easily 
be seen by going into any grocery store in the country.  There are a plethora of consumer 
goods designed specifically for one time use, from single use cameras to paper plates we 
have slowly evolved a use it and lose it mentality.  This combination of a growing 
population and an increase in the amount of municipal solid waste being generated will 
create many conflicts in the future. 
 The growing amount of waste will call for an increase in the number of landfills 
across the country.  This in itself will cause problems, as people tend to adopt a NIMBY 
(not in my backyard) attitude when it comes to landfills.  But the waste must go 
somewhere and the general public has a definite negative attitude when it comes to other 
waste disposal methods such as incineration.  In the future we will see more incidents of 
excess waste with no place to go.  This is where recycling comes in.  By diverting some 
of the reusable materials from the solid waste stream, recycling can help prolong the life 
of landfills and reduce the number of new landfills that must be built.  Recycling can also 
help reduce the number of virgin materials that must be used to make a product.  One 
example of this is recycled paper.  It has become commonplace to see that a piece of 
paper is made up of some percentage of recycled materials. 
 With the opportunities offered in recycling one would think that the federal 
government would have adopted some type of recycling policy for the states to follow.  
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This in fact is not the case.  All of this begs the question, why hasn’t the government 
made recycling mandatory if it is said to be such a good idea?  The federal government 
has mostly left it up to the states to decide if they want to implement any type of 
recycling program and there have been a few states that have jumped at the chance.  For 
now the states are the major sources of any recycling policies that are backed up by laws 
and they are in charge of any and all enforcement of those laws.  Currently the federal 
government has a “hands off” attitude and is leaving it up to the states.  The 
Environmental Protection Agency (EPA) has developed strategies and hints on how to 
make a recycling program successful but does not take charge of the recycling situation.  
Recycling is one of the few environmental topics that is decentralized, that is the 
government has left it up to the states to do what they see as fit. 
The Idea Behind Recycling 
 Before going into any policies that have been adopted it is essential to understand 
what recycling is and the context in which it will be discussed.  When the term “recycle” 
is used the first thing that comes to mind are the stereotypical bottles and cans.  But this 
is just one form of recycling, industrial and hazardous wastes can also be recycled.  
However, for the purpose of this study, whenever the term recycling is used it will refer 
to the recycling of municipal wastes unless otherwise specified.  Industrial recycling is 
another topic altogether and is, more often than not, not addressed by state or local 
recycling policies.  One possible explanation for this is the nature of industry itself.  In 
business waste = money so any good business will come up with ways to reduce waste 
and possibly reuse materials on its own if it will prove to be cost effective, cost effective 
 6
being the key word.  The federal government also has legislation to deal with industrial 
and hazardous waste. 
 The EPA defines recycling as “a series of activities that includes collecting 
recyclable materials that would otherwise be considered waste, sorting and processing 
recyclables into raw material such as fibers, and manufacturing raw materials into new 
products” (EPA, website).  This is a broad definition that covers many different aspects 
and stages of recycling.  Another, simpler way of defining recycling would be to say that 
recycling is taking a used product and remaking it into a new and useful product instead 
of discarding it as waste.  This is a definition that the general public can understand and 
appreciate. 
 Recycling is not a new idea, but the idea of recycling for the environment is.  
Initially recycling was done only when people lacked the resources to manufacture a 
product from virgin materials.  Recycling was a concept that was at first only employed 
by the needy (Strong, 1997).  Over the years as people became more attuned to 
environmental problems and issues recycling evolved into a socially acceptable practice.  
Currently recycling is thought of as the “in” thing to do.  Three main reasons have been 
attributed as to why recycling is conducted.  The first reason has to do with altruism; 
protecting the environment is and helping your fellow man is thought of as the right thing 
to do.  The second reason is deals with economic imperatives; costs for properly 
disposing of wastes have risen until it now makes economic sense to recycle many 
materials.  The third and final reason is legal considerations; many states have instituted 
recycling laws that use both penalties and incentives to encourage recycling (Ruiz, 2001). 
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 The process of recycling begins with collection.  It is here that similar types of 
recyclable materials are grouped together and any contamination is removed.  There are 
many different types of collection processes that will be discussed later.  The next step 
for the material is the manufacturing process.  It is here that the former waste is used as 
raw materials for new products.  The final step in the process is consumption.  Buyers 
purchase products that are made from these recycled materials.  This stage in the process 
is vital because without any type of consumer demand there would be no incentive to 
produce products from recycled material.  These three stages must be in harmony to 
ensure a successful recycling process.  However, in the real world these three things are 
not always at the same rate.  In any area the supply of recyclables may outweigh the 
demand for recycled products.  This imbalance is one of the many things that serve to 
retard the growth of the recycling movement (Biswas et al., 2000.). 
 There are many ways in which materials are taken to be recycled.  The most 
common and recognized way is the curbside collection method.  This is where residents 
of a certain residential area get containers in which to put their materials to be recycled.  
This container is then placed at the curb and is collected in a method similar to the trash. 
This type of program is prevalent where there is a majority of single-family homes.  For 
apartment buildings and other similar dwellings the residents place their recyclable 
material into specialized containers, similar to the way their garbage is handled.  In areas 
where recycling relies on altruistic behavior, drop off centers are prevalent.  These are 
usually centrally located containers where people can drop off their materials.  They are 
less expensive to operate but, since it takes more effort to take the material to the drop off 
point, are usually less effective.  The alternative to a drop off center is a buy back center, 
 8
which offers the added incentive of gaining money for your time and effort.  However, 
these are less prevalent since they are more costly to operate (Powelson, 1992).  These 
are just a few of the most prevalent methods that are used to collect recyclable materials, 
there may be other methods out there as well as several variations of the methods 
mentioned above.  The main materials that are collected to be recycled from municipal 
solid waste are newspaper, cans, glass, cardboard, and plastics such as milk jugs. 
The Federal Government and Recycling 
 The reasons as to why are currently uncertain, but it is plain to see that the federal 
government of late has left the business of recycling up to the states.  Critics of the lack 
of government intervention speculate that there are political reasons involved.  There is 
some evidence to support this, as there have been bills introduced relating to recycling 
that have not been passed for one reason or another.  Initially the government, through 
the Environmental Protection Agency, set a voluntary recycling goal of 25% that has then 
been gradually increased over the years.  There are no enforcement actions taken against 
those states if this goal is not met, so this suggestion has little effect on those states that 
deem it too costly to attempt to meet this goal.   
 In an attempt to convince not only state governments but also communities, 
industry, and individuals to recycle the EPA developed the hierarchy of waste 
management.  It is from this that the familiar phrase “reduce, reuse, recycle” arises.  It is 
also attempting to stress not only the environmental benefits but also the economic 
benefits of recycling (EPA, 1998).  This hierarchy is a pyramid that shows ways that 
waste that is produced can be reduced by using various methods and techniques.  The end 
result of implementing this type of system is that only a fraction of the waste that is 
 9
produced is landfilled or disposed of in some other method.  This type of thinking from 
the government shows how governmental policies have evolved over the years.  The 
focus of the government has shifted from dealing with the waste after it has been 
produced to finding ways of minimizing the waste that has been produced.  This is 
another possible explanation as to why there are no federal recycling laws in place.  For 
many years the government focus was on the other end of the spectrum and this change in 
attitude is a newer concept.  It may take more time for policies of this sort to follow.   
 The EPA also publishes a guide for state and local governments to follow when 
attempting to implement recycling programs (EPA, 1997).  In an effort to collect data on 
these programs the EPA also provides useful information on how these same 
organizations can measure the success of their program.  This is an attempt by the 
government to standardize the collection of data so that it can be analyzed on a national 
level.  Through suggestions and tips the government can offer help to the states without 
becoming directly involved in the recycling process. 
 Currently, there is only one piece of federal legislation that deals with recycling.  
This is the Mercury-Containing and Rechargeable Battery Management Act, or the 
Battery Act for short.  This was signed into law relatively recently, on May 13,1996 by 
President Clinton.  This is an act aimed at the battery and product manufacturers and 
battery waste handlers, so it may not be well known to the general public.  This act 
establishes conditions that must be met by the manufacturers regarding these types of 
batteries and provides for a public education program through the EPA.  These types of 
batteries must be labeled and easily removable.  The goal of the act is to reduce the 
number of rechargeable and mercury-containing batteries that end up in landfills, which 
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then can lead to pollution problems from the contents of those batteries.  This is a law and 
there are also enforcement provisions.  Actions can be taken against any manufacturer 
that violates a section of this act.  The public education section of the act deals with 
ensuring that the batteries are recycled once they reach the consumers.  The labeling and 
information provided by the manufacturer to the consumer will do no good if the 
consumer does not know how to properly dispose of the battery when its life is over.  
This act is the closest thing the government has developed to a recycling law.  However, 
it can still be seen that the government is unwilling to take a firm stance on recycling, the 
act only applies to the industry side of the battery issue and leaves it up to the states to 
develop a battery recycling program.   
 Both the Solid Waste Disposal Act (SWDA) and later the Resource Conservation 
and Recovery Act (RCRA (which later amended the SWDA)) deal with recycling issues 
in precisely the same manner as the Battery Act (EPA, 2002).  In terms of municipal solid 
wastes the federal government will only go so far as to establish a general policy.  This 
policy usually states something to the effect that the federal government is in favor of 
protecting the environment and something should be done.  For example, the SWDA 
states that it is in the best interests of the nation to recycle used oil in a manner that does 
not constitute a threat to public health and the environment and which conserves energy 
and materials, but it does not go any further than this.  Through the years the government 
has refused to take firm stand on the details and implementation of any recycling 
program, preferring to produce a statement that touts the merits of recycling without any 
legislation to back it up. 
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The State View on Recycling 
 While the federal government is content to step back from the issue, state and 
local governments are implementing recycling programs.  The states are free to choose 
how to go about the business of recycling their solid wastes without federal interference.  
This has resulted in a myriad of programs and legislation that varies from state to state.  
Some states have organized recycling programs that are recommended to be followed by 
local governments while others say that “x” amount of municipal solid waste must be 
recycled and leave it up to the local communities to figure out the most cost effective way 
to meet those goals.  Still other states have no official recycling policy and take a stance 
similar to the federal government, in that recycling is a desirable thing but they are not 
going to force anyone into doing it.  So while in some states there are laws encouraging 
residents to recycle, in others it is just a voluntary altruistic behavior.   
One policy that some communities are using to encourage recycling and waste 
reduction is the “pay as you throw” method of solid waste disposal.  It is a simple concept 
based upon the idea that they more you throw away the more you pay.   People do not 
wish to “waste money” on things such as garbage disposal so this is an incentive to them 
to either produce less waste, recycle more, or do both (Fullerton et al., 1996).  This type 
of program brings equality, as everyone pays the same amount of money per can or bag 
and nobody can take advantage of the system as they can with a flat fee program.  This 
can also be used as a way to generate funds to support a recycling program.  This type of 
program provides environmental sustainability, economic sustainability, and equity and is 
rapidly becoming a favored way to treat municipal solid waste problems (DiMartino, 
2000). 
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 Due to the fact that recycling policies vary from state to state it is impossible to 
cover them all.  However, there are some policies that states have in common such as 
bottle bills, tire bills, and battery bills (which some states had before the federal 
government produced its Battery Act).  Some believe that it is easier for state and local 
governments to enact recycling laws because they have the benefit of politics working for 
them instead of against them.  The lawmakers in the federal government have to contend 
with lobbyists from interest groups representing various interests such as automakers and 
the oil industry.  The local and state governments have to answer more directly to the 
average person so they tend to vote according to popular public opinion.  Since for the 
most part, the current popular public opinion is that recycling is desirable, states have 
decided to adopt recycling policies to appease those constituents wishing to see more 
recycling. Likewise, in those states where recycling is not as desirable, no or few policies 
have been adopted. 
 Of course recycling programs have a cost that the taxpayer will ultimately have to 
pay.  This is an additional reason for some states having distinct recycling programs 
while others do not.  Each community must bear the costs of their chosen recycling 
program.  However, to provide additional assistance and motivation, there are grants that 
are made available through both the federal and state governments to help with the 
recycling program.  Among the main reasons as to why recycling was not done or efforts 
were not expanded in an area cost was number one (Folz, 1999).  Through these grants 
the government hopes to expand recycling into areas that may not have the funding to 
institute a program.  Population is also a reason as to why an area may not recycle.  
Urban areas are more likely to recycle than rural areas because they already have the 
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infrastructure for such a program, while rural areas have a smaller population and fewer 
resources available (also a smaller tax base).  Diversity of state recycling laws and rates 
ultimately result from both money and population issues, an area or state enacts what it 
can afford to enact in terms of recycling legislation or does nothing at all. 
Bottle Bills, Tire Bills, and Battery Bills 
 Bottle, Tire, and Battery Bills are the one type of policy legislation that many 
states have in common.  Of the three the Bottle Bill is the best known.  The Bottle Bill 
requires some amount of money (usually 5 or 10 cents) to be assigned to certain beverage 
containers as a deposit (Oskamp, 1995).  The consumer pays this amount when they 
purchase that item at the store.  The same amount of money is returned to the consumer 
when they bring the empty container to a place that accepts them, such as a supermarket.  
This type of system helps to ensure a high recycling rate of these containers.  This is not a 
new system.  Many years ago soft drink companies used to use this system to ensure that 
their glass bottles were returned to them to be washed, filled, and resold.   There are 
currently eleven states that have some type of Bottle Bill (Hawaii enacted legislation in 
2002) but the specifics of the bill vary from state to state.   
 Some common elements of the Bills are the fact that some prespecified amount is 
required for deposit, there is a handling fee, and there is a fund or company that receives 
the unredeemed deposits.  The amounts of the deposits vary by state to state and 
sometimes by the type of container within the state.  Each state has a pre-set amount for 
deposit that is clearly marked on each bottle or can that the consumer purchases.  The 
handling fees cover the costs that are involved in transporting the collected materials to 
the place that they will be recycled, they are usually either paid for by the state or come 
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out of the unclaimed funds.  Finally, the unredeemed deposits are those funds that 
consumers do not claim because they do not return the container (either because it was 
lost or thrown away).  Generally, depending on the state, the funds go either to the 
retailer, the bottler/distributor, or some state program (Bottle Bill.org, website).   
 Tire Bills and Battery Bills are similar in that they require a fee or deposit at the 
time of purchase as well.  With tires some states require that a fee as much as $4 
accompany the sale of each tire.  This helps to cover the costs associated with the 
disposal of the tire when its life is over.  This means that the tire can either be retreaded 
(if possible), or shredded to be used for some other use.  Whole tires are no longer 
accepted at landfills because of the problems that they cause.  The Battery Bills in some 
states act similar to the Bottle Bills in that when a battery is purchased some surcharge is 
added which will be returned when the battery is returned at the end of its life.  This type 
of legislation generally deals with lead-acid batteries (wet batteries) (Adams, 2001).  For 
example, in New York when a car battery is purchased a $5 charge is added.  When the 
battery is returned to any place that sells that type of battery the $5 is refunded.  These 
are the three types of legislation that states have in common.  Generally, data on these 
programs can be compared from state to state. 
Causes 
 It appears to be that a lack of federal policies regarding recycling stems from both 
economic and political factors.  The proliferation of state recycling policies, laws, and 
regulations stems from two main points:  the first being that the states know the financial 
situation of their local governments better, and the second being that state governments 
feel more political pressure from the people that they are governing than the federal 
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governments.  There also tend to be fewer interest groups that impose their views on the 
political process.  The federal government is loathe to do anything which will make any 
high powered interest group unhappy while at the same time it does not wish to put undue 
financial burden on the states through the requirement of any type of universal recycling 
program.  The stance of the government is that recycling should be conducted to 
safeguard human health and the environment, and then leave it up to the states to 
implement (or not) the type of program that best suits their needs. 
 In terms of what makes a good policy it has been shown that the programs that 
have the highest participation rates are those that involve some type of economic 
incentive.  This helps to explain the success of the Tire, Battery, and Bottle Bills.  These 
have been successful because when you return the products to the store the extra money 
that you had paid will be returned to you.  This type of policy only fails with those people 
who are indifferent to the amount of money that was paid for that product.  At some point 
those who have more money will deem it a waste of time to return the bottle or battery 
for their money back.  It is also important to take into account opportunity costs.  
Curbside recycling programs have a higher participation rate than drop off centers due to 
the fact that it takes less effort to put recyclables out to the curb than to get into a car and 
take them to a center.  When you lower the opportunity costs involved in doing 
something you will find that there will be a higher participation rate associated with it. 
Using this type of logic the best type of policy for recycling will have low opportunity 
costs and some type of economic incentive associated with it. 
 In the future the federal government will enact some type of federal policy or 
regulation regarding recycling but it will not necessarily be specific in terms of how the 
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policy is implemented.  This will come about due to several factors.  First, the market for 
recycled goods will continue to grow as virgin materials become scarcer, proving 
recycled materials to be a solid investment, thus increasing the demand for materials to 
be recycled.  Secondly, the science and logic behind recycling will come farther to the 
forefront and begin to silence the critics.  Finally, as more people are educated about the 
benefits of recycling public support of recycling programs will continue to increase, 
influencing decision makers and politicians.  These factors combined will lead to some 
type of recycling policy being adopted.  The most likely incarnation of this policy will be 
a federal mandate that a certain amount of a state’s municipal solid waste be recycled.  
This will probably be associated with a timetable that states will have to follow.  For 
example, by the year 2006 20% of a state’s municipal solid waste must be recycled.  This 
will leave the states the flexibility they need to effectively implement the mandate. 
 This suggests that future research should focus on ways to increase public 
knowledge of recycling benefits as well as ways to initiate recycling programs that will 
have the greatest public participation possible (i.e. low opportunity costs and economic 
incentives).  With higher participation rates many communities that are currently 
reluctant to adopt some type of recycling policy will see recycling as feasible.  With 
higher participation rates some communities will no longer see recycling as a waste of 
valuable community resources. 
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Methods 
Survey Construction 
 Due to the fact that no data is readily available on city recycling programs it was 
necessary to go directly to city officials for the information.  Unlike many other types of 
environmental policies, there is no catalog of recycling programs and no information on 
the participation rates in the various locations that have recycling programs.  This made it 
necessary to construct a survey to send to those cities that were of interest.  The 
construction of the survey was simple so that it would facilitate a response from those 
agencies that it was sent to.  This was intentional due to the fact that government offices 
are traditionally busy places and the easier and simpler the survey is the more likely a 
response will be.  Therefore the survey design was intended to facilitate a response.  The 
survey was constructed so that it could be read and replied to in email format.  This was 
deemed to be the most expedient way of obtaining the desired information; the email 
could be forwarded to the correct person if necessary (Rea et al., 1997). 
 The use of email and the Internet in the sending of the survey was absolutely 
essential.  Using the traditional method of gathering information from a survey was not 
necessary in this instance.  This is true for several reasons.  The first reason is that the 
traditional approach would take too much time.  The turnaround time between sending 
the survey and getting a response would be weeks.  Using email speeds this process up 
considerably; in several instances a response was returned in a matter of days.  An email 
format survey also allows the survey to be forwarded to the appropriate persons or 
department if necessary.  This is where a traditional paper survey could get lost in the 
 18
paper shuffle that accompanies many local government offices.  An electronic format 
ensures that the survey is not misplaced.   
 Email also allows for easy reminders to the various government officials and 
offices.  After a given period of time a reminder email was sent to those cities that still 
had not responded.  This format ensures that the cities are not being hassled by the survey 
administrator.  There is no in-between with an email survey; nothing can be in the mail or 
on its way back.  The administrator either has a response or not.  This makes it easy to 
keep track of those cities who have responded and those who have yet to respond. 
 Finally, an email survey was practical for this study due to the fact that there are 
no privacy issues involved.  The survey was issued to collect specific information from 
the cities, not ask an opinion.  What this means is that the responder is not anonymous 
and the responses given in no way reflect on that person.  This is the main reason why 
this survey could be done via email, there are no opinions involved only facts. An 
example of the survey that was sent can be found in Appendix A. 
 The questions that were selected to be included in the survey were designed to 
give an overview of the city municipal recycling program and any other programs 
associated with it.  It was hoped that these questions would lead to the identification of 
factors that would perhaps influence participation.  Thus, the questions in the survey 
served two purposes: cataloging general information on the recycling program, and 
providing potential factors that influence participation in recycling programs. 
Selection of Cities 
 State capitals were selected as the cities to be surveyed.  This was done for several 
reasons.  The first reason is location.  This type of selection process would represent each 
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state.  This would eliminate any type of area or location bias by taking a representative 
city from each state.  Another reason for the selection of state capitals would be the 
government offices.  It was deemed that this type of city would have the best access to 
information and be the most prepared to answer the questions posed by the survey.  The 
state capitals would also be the one of the most likely cities in the state to have a 
recycling program.  The selection of the state capitals also gives a mix of cities of various 
sizes.  Some state capitals are very large while others are small.  Not every state capital is 
the largest city in the state. 
 After it was determined that the fifty state capitals would be used to gather the 
information on recycling programs it was necessary to determine the correct person or 
persons to send the email survey to.  This was accomplished through research via the 
World Wide Web.  The homepage for each state capital was determined and used as the 
primary source of information.  A complete listing of all state capital homepages and 
Internet addresses can be found in Appendix B.  Through these Internet sites the email 
address of the office dealing with recycling issues was determined.  In most of the 
instances this was the Department of Public works or an equivalent office, there were 
only a handful of cities that had a specific recycling office.  If the email address for this 
direct source was not available the address for the city clerk, mayors office, or web 
administrator was used.  This was only necessary for 12 of the 50 cities.  In the event that 
the person contacted could not answer the questions posed by the survey they were then 
asked to forward it to the appropriate persons.  In some instances this was the case and a 
response came from someone other than the original correspondent.  Again, this is a 
major advantage of an email survey. 
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Data Collection 
 The data was collected by email reply to the survey.  It was sent back in the same 
format and then collected to be entered into a database.  Various demographic data was 
also gathered for each city through the United States Census Bureau.  Information was 
also gathered from the 1992-1993 Green Index on state grants and loans, purchasing of 
recycled goods and the number of open landfills in the state.  An SPSS database was then 
constructed using the census, survey, and Green Index data.  The metadata related to this 
database can be found in Appendix C. 
SPSS Data Analysis 
 All survey data that was collected was entered into an SPSS database to be further 
analyzed.  Some general statistics on the responses and other data collected were run 
using the SPSS frequencies function.  This is where the information on the current 
recycling trends was obtained.  Means, medians, ranges, frequencies and other basic 
statistical tests were run on the data to view a complete picture of those trends that are 
highlighted by the survey data. 
Factor analysis was then used to determine the relationship between participation 
rate and other variables that were entered into the data set.  Factor analysis is a common 
method of correlation that is used in statistical analysis and is based on the groundwork 
of Francis Galton and Karl Pearson (famous for Pearson’s r).  The correlation matrix that 
is produced reflects the linear relationship between two variables in a range of +1 to –1.  
This statistical test was run through the SPSS statistical software package.  The results of 
the statistical test for each pair of variables was then obtained and analyzed to determine 
if a relationship between the two variables did indeed exist.  It is in this way that the 
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determination was made as to whether the two variables were related.  In SPSS factor 
analysis also simultaneously determines if the results obtained are significant at the 
default level of .05.  However, before factor analysis was performed on the data that was 
collected, a KMO (Kaiser-Meyer-Olin) test was done to determine sampling adequacy 
(Corston et al., 2003). 
 After the factor analysis was run to obtain a correlation matrix and the Pearson r 
correlation number, a second statistical test was run.  This test was the Spearman’s rho, 
which is the second most widely used statistical test for correlation between two 
variables.  The Spearman test replaces the actual data values with ranks and then 
proceeds to test them.  It follows along the same lines as the Pearson r test, with results 
ranging from +1 to –1 and provides information as to the type of relationship between the 
two variables (positive or negative) (Freund and Wilson, 1997), (Corston et al., 2003). 
 The logic behind using the two tests was to determine which variables, if any, 
would have a potential influence on participation rates for a city recycling program.  If 
the two variables were found to be related, and found to be significant, then it would be 
logical to assume that a change in the value of the one variable may have an influence on 
the participation rate variable.  If these influences exist, then the two previously 
mentioned correlation tests would indicate a significant association between contextual 
factors and program participation rates 
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Results 
Survey Results 
 In total, the surveys that were sent out numbered 50, one for each of the 50 state 
capitals.  At this time a total of 30 surveys have been returned.  Of those surveys that 
were returned 26 of the cities had information on the participation rates.  These are the 
numbers that were later used in factor analysis.  In addition to using factor analysis to 
determine those factors that influence participation in city recycling programs, it was 
found that by looking at the survey data a general sense of the types of municipal 
recycling programs that exist could be seen.  This is a useful tool in determining the 
dominant trends in municipal recycling.   
City Recycling Programs 
All of the cities that responded had some form of municipal recycling program 
established.  Table 1 shows the main type of recycling program that was implemented by 
city.  What is meant by the “main type of program”, is that program which is the primary 
focus of the city’s recycling efforts.  This distinction must be made due to the fact that 
there are many cities that have a curbside recycling program but also maintain drop off 
sites.  Those numbers that were obtained were for the main type of program that had been 
established in that city (Table 1).  It can be seen that 86.7% of the cities had a curbside 
program and 13.3% of the cities had a drop off program as their main recycling effort.  
This is consistent with the fact that it has been shown that more people are served by 
curbside recycling than drop off centers (EPA 2002).  Drop off municipal recycling 
usually occurs in those areas with smaller populations or a lack of funding for recycling 
efforts. 
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 Table 1: Type of Municipal Recycling Program by City 
City Type of Program 
Montgomery  Curbside 
Sacramento Curbside 
Tallahassee Curbside 
Atlanta Curbside 
Boise Curbside 
Springfield Curbside 
Indianapolis  Curbside 
Des Moines Curbside 
Topeka  Drop off 
Baton Rouge Curbside 
Augusta Curbside 
Lansing Curbside 
Saint Paul Curbside 
Jackson Curbside 
Helena Curbside 
Trenton Curbside 
Albany Curbside 
Raleigh Curbside 
Bismarck Drop off 
Salem Curbside 
Columbia Curbside 
Pierre  Drop off 
Nashville Curbside 
Austin Curbside 
Salt Lake City Curbside 
Montpelier Curbside 
Richmond  Curbside 
Olympia Curbside 
Charleston Curbside 
Cheyenne Drop off 
 
Mandates 
 It was found that a majority of the programs that have been established operate on 
a voluntary basis.  Only 5 (16.7%) of the programs were found to be mandatory, and of 
those programs all were city mandated.  Many of the officials who responded indicated 
that their state had solid waste reduction goals that need to be met and that there were 
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state mandates to this effect.  However, no specific mandates on recycling were given to 
the city, only mandates that a certain amount or percentage of municipal solid waste must 
be diverted from the waste stream.  This effectively leaves the cities to deal with the 
problem as they see fit.   
  The remainder of the cities had a voluntary recycling program.  Of these, 21 
(70%) were voluntary and 4 (13.3%) were voluntary with incentives.  The phrase 
“voluntary with incentives” can be interpreted as a voluntary program that carries with it 
some type of incentive for recycling.  One example of this can be found in Boise.  If a 
household participates in the recycling program a discount on the trash rate is given.  
Those participating in recycling have to pay $6.95 instead of $7.95 per month for their 
trash rate.  The percentages of these programs can be seen in Figure 2 below. 
Program Mandates
70.0%
16.7%
13.3%
Voluntary
City Mandated
Voluntary with
Incentives
Figure 2: Percentages of the Type of Recycling Program Mandate Adopted by 
Responding Cities 
 
Age of the Programs 
 Contrary to what may have been previously thought many of the cities have older 
or well-established recycling programs.  Of those cities who responded, the mean age of 
all municipal recycling programs was 11.93 years.  The mean age was also close to the 
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median and mode, which were both 12.  Table 2 shows the age of the recycling program 
by city. 
Table 2: Age of the Recycling Program by City 
City Age of Recycling Program (years) 
Montgomery  14 
Sacramento 13 
Tallahassee 15 
Atlanta 11 
Boise 6 
Springfield 11 
Indianapolis  10 
Des Moines 9 
Topeka  11 
Baton Rouge 12 
Augusta 11 
Lansing 12 
Saint Paul 17 
Jackson 12 
Helena 12 
Trenton 19 
Albany 11 
Raleigh 12 
Bismarck 6 
Salem No data available 
Columbia 12 
Pierre  3 
Nashville 12 
Austin 14 
Salt Lake City 5 
Montpelier 19 
Richmond  28 
Olympia 15 
Charleston 8 
Cheyenne 6 
 
 Only one of the responding cities was unsure of the age of their recycling 
program.  It is also important to note that the age of the program mentioned above 
reflects only the time when the program was officially begun.  Several of the cities that 
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responded had small pilot programs prior to the inception of their citywide program.  
These pre-program numbers were not included in the above calculations. 
Participation 
 Perhaps the most important component of the survey was the gathering of 
information on municipal recycling participation rates for each city.  This had to be done 
by direct survey to each city official due to the fact that there is no information readily 
available on city recycling programs.  As of this moment there is no database that has 
been created that catalogs municipal recycling programs and their participation rates.  
This is why all information had to be collected directly from the source.   
 There was a great variety seen in the participation rates for each city that 
responded to the survey.  The participation rate data was collected in terms of the 
percentage of eligible households that are participating in the recycling program of that 
city.  These participation rates ranged from 3.5% to 87.5%.  Of all the participation rates 
returned the mean participation rate was 49.6% participation in the program.   This means 
that on average almost half of the eligible households of the cities surveyed participate in 
some type of recycling program.  In general this is a decent amount of the population, but 
as landfill space continues to decrease cities are likely to look to increase this rate to meet 
both solid waste diversion quotas set by state governments and local solid waste disposal 
issues.  This is the purpose behind the survey, to determine those factors that have the 
potential to affect these participation rates and examine what the relationship of these 
factors are to participation rates.  By making this type of determination, cities may have 
the potential to raise participation rates by making only minor adjustments in their 
existing programs.  Table 3 shows the participation rate for each city that returned the 
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survey.  As stated previously, there were 4 cities that did not have information on 
participation available. 
Table 3: Participation Rates in Municipal Recycling Programs by City 
City Participation Rate (%) Rank 
Montgomery  38.0 16 
Sacramento 75.0 3 
Tallahassee 39.0 15 
Atlanta 50.0 9 
Boise 73.5 4 
Springfield 33.0 18 
Indianapolis  3.5 23 
Des Moines 46.0 11 
Topeka  4.0 22 
Baton Rouge 42.0 13 
Augusta 75.0 3 
Lansing 55.0 8 
Saint Paul 70.9 5 
Jackson 30.0 19 
Helena No data available N/A 
Trenton 37.0 17 
Albany No data available N/A 
Raleigh 50.0 9 
Bismarck No data available N/A 
Salem 80.0 2 
Columbia 80.0 2 
Pierre  45.0 12 
Nashville 52.0 9 
Austin 70.0 6 
Salt Lake City 65.0 7 
Montpelier No data available N/A 
Richmond  40.0 14 
Olympia 87.5 1 
Charleston 28.0 20 
Cheyenne 20.0 21 
 
Outreach 
 The survey that was sent out also contained a component on outreach programs.  
For the purpose of this study an outreach program is one that attempts to inform the 
 28
public about the availability of a recycling program in that city, and the general benefits 
of recycling to the environment and community as a whole.  The results for this survey 
topic revealed that most of the cities did indeed have some form of outreach program to 
promote recycling.  Of the 30 cities responding, 26 (86.7%) had an outreach program 
while 4 (13.3%) had no outreach program (Figure 3).   
Cities Having a Municipal Recycling 
Outreach Program
87%
13%
Yes
No
Figure 3: Percentage of Cities with a Municipal Recycling Outreach Program 
The survey then went further to specifically ask what those outreach programs 
were.  Based on the answers given, several trends were seen in the outreach programs.  
The types of outreach programs could be grouped into several categories.   Table 4 shows 
the categories that were determined after the survey results were examined.  It also shows 
the frequencies of each response.  It is important to note that 29 of the cities specified the 
type of outreach program that they had, one city failed to do so. 
It can be seen that most of the cities had a full media campaign to promote 
recycling in their area, utilizing all forms of advertising media as well as educational 
programs.  Those educational programs that were used by cities came in the form of 
presentations to school groups and tables and/or booths at local events such as Earth Day.  
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The paper advertising methods that were used were in the form of flyers posted in public 
areas such as the library or city hall, flyers handed out at local events, and mailings sent 
to area addresses.  The media advertising consisted of radio and/or television adds 
promoting recycling and informing the public of the existence of such a program. 
Table 4: Types of Outreach Programs 
Type of Program Number of Cities with 
Type of Program 
Percent Cities With 
Type of Program 
Flyers/Paper Advertising 3 10.3 
Educational Programs 3 10.3 
Paper Advertising and Educational 
Programs 
7 24.1 
Paper Advertising, Media Advertising 
and Educational Programs  
12 41.4 
Not Applicable 4 13.8 
 
Materials Collected 
 The survey also gathered information about the types of materials collected in the 
main program of each city to determine if this had an impact on participation rates.  To 
facilitate their input into a data table the types of materials that were collected were 
compared to a master list of potential materials that can be collected for recycling, which 
was derived from the survey responses (Figure 4).  The number of matching materials 
was then entered into the database.  This is acceptable since it is the number of materials 
that can be collected that is of interest.   
 The number of different types of materials collected ranged from 3 to 10 of those 
in the master list.  Of all the cities, the average number of materials collected was 6.34, or 
a little over half of the materials on the list were collected by the responding cities.  
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Figure 5 shows the frequencies for the number of different types of materials collected in 
the city recycling programs. 
 
 
 
 
 
 
 
 
Types of Material Collected 
1.)   Newspaper 
2.)   Cardboard 
3.)   Phone books 
4.)   Mixed paper (magazines, inserts, catalogs, etc.) 
5.)   Brown glass 
6.)   Clear glass 
7.)   Green glass 
8.)   Steel and aluminum (includes cans) 
9.)   Plastic (all types) 
10.) Clothes and linens 
Figure 4: Master List Used to Determine the Number of Recyclable Materials Collected 
 
Frequency of Survey Responses
Number of types of materials collected
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Figure 5: Bar Graph Representing Frequencies of the Number of Types of Materials 
Collected in the City Municipal Recycling Programs 
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Municipal Solid Waste Fee Policy 
 A final important question addressed by the survey was the municipal solid waste 
fee policy of the city.  It was thought that this could have a potential impact on 
participation rates in a city.  This area deals with the fees or billing involved in collection 
of municipal solid waste.  It has been shown that when a per can or per bag fee policy is 
implemented material recycled tends to increase (Fullerton et al., 1996).  Therefore the 
fee policy that is implemented by the city has the potential to impact the participation 
rates in that city.  This will be further discussed later with the results of the SPSS data 
analysis for correlation. 
 The survey looked at three policy possibilities for the cities: no fee, flat fee, or 
pay as you throw (or per can fee).  The term “no fee” refers to the fact that there is no 
specific fee for municipal solid waste collection.  This means that the service is simply 
included in the city taxes or other billing system; there is no itemized line for solid waste 
services.  A flat fee is just that, a single specific fee that is paid on a monthly basis for 
solid waste services.  This fee does not change from month to month and every resident is 
charged the same amount.  The final policy of a pay as you throw fee entails a charge on 
every bag or can of garbage that is set out to be disposed of.  Table 5 shows a summary 
of the municipal solid waste fee policies followed by the responding cities. 
Table 5: City Municipal Solid Waste Fee Policies 
Type of Policy Number of Cities with 
Type of Policy 
Percent Cities With 
Type of Policy 
Flat Fee 13 43.3 
No Fee 5 16.7 
Pay as You Throw Fee 12 40 
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 It can be seen that the number of flat fee and pay as you throw fee policies are 
almost equal.  At the same time very few cities are implementing the no fee policy.   
SPSS Data Analysis 
 A data table was constructed using the information gathered by the survey, the 
U.S. Census Bureau and the 1991-1992 Green Index.  The data set was then run through 
a factor analysis using the SPSS computer program.  From this program a correlation 
matrix was obtained along with the corresponding significance levels for each pair of 
variables.  The main pairings of variables that are of interest to this study are those 
dealing with the relationship of participation rate to the other variables such as municipal 
solid waste fee policy and age of the recycling program.   
If a correlation is significant between any of these pairings this implies that that 
variable is a factor that has the potential to influence participation rates in a city 
municipal recycling program.   The dependent variable used in this study is participation 
rate, while the other variables were the independent variables.  Before this correlation 
was run through factor analysis a KMO test was preformed as discussed in the materials 
and methods section.  The results of this test revealed a sampling adequacy of .548.  If the 
results of the KMO test are greater than .5 then the sample is adequate and the correlation 
test can continue.  According to these facts, the information in the database is sufficient 
to run the factor analysis and achieve accurate results (Corston et al., 2003). 
When the factor analysis was run to achieve a correlation matrix, four significant 
results were obtained, along with one almost significant result.  The significant variables 
that have the potential to influence municipal recycling participation rates are: the main 
type of recycling program, percentage of the population with a bachelor’s degree or 
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higher, the median value of owned homes, and the percentage of renter occupied housing 
units.  The one result that failed to be significant at the .05 level is worth mentioning due 
to the fact that it has been proven to have an impact on recycling rates by previous 
studies.  This variable in question is the type of municipal solid waste fee policy that has 
been adopted by the city.  The remaining variables in the data set failed to be 
significantly correlated with recycling participation rate.  Table 6 below shows the 
correlation and significance levels for the variables discussed. 
Table 6: Correlation and Significance Levels for Selected Variables when Analyzed 
With Participation Rate 
 
Variable Correlation  Significance Level 
Municipal Solid Waste Fee 
Policy 
.274 .098 
Main Type of Recycling 
Program 
-.421 .020 
Percent Bachelor’s Degree 
or Higher 
.370 .038 
Median Value of Owned 
Homes 
.562 .002 
Percent Renter Occupied 
Housing Units 
.394 .028 
 
 After the Pearson r numbers where obtained through the correlation matrix in 
factor analysis the Spearman’s rho was run.  The results of this test were not significantly 
different from the Pearson r numbers that were previously obtained and made no 
difference in the outcome of the test or the final results.  It was decided to discuss the 
findings based on the Pearson r numbers originally obtained from the correlation matrix. 
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Discussion and Conclusions 
 
Survey Returns 
 The results received in the survey were based upon information provided by the 
individual cities.  A larger portion of surveys was returned than in most survey studies.  
This can be due to several reasons.  The first reason is that the survey was specifically 
sent to government officials, so answering the questions in the survey becomes simply 
part of their job.  A second reason for the high return rate could be the simplicity of the 
survey itself.  Whatever the reasons, the survey design and selection of cities worked to 
produce the desired result, a high return rate.  This success allowed for a sufficient 
number of variables to be entered into the SPSS database to obtain accurate statistical 
results. 
Cataloging of Recycling Programs 
 The number of surveys returned also allows for a good general overview of the 
current trends in city municipal recycling programs.  This would not be possible without 
the survey results, as no database yet exists.  It was seen that all of the cities that 
responded had some form of municipal recycling program.  This result was not 
unexpected for several reasons.  First, most of the capital cities are major metropolitan 
areas for their state.  Being larger, these cities often have more monetary resources with 
which to implement programs such as recycling.  Although recycling is an 
environmentally sound way to reduce the amount of municipal solid waste entering into 
landfills, it is not always cost effective.  The current market favors materials made from 
virgin materials rather than the more expensive recycled materials.  This is why many 
cities cannot profit from recycling.  This is also a major reason why many smaller cities 
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and towns do not implement a recycling program.  However, many of the cities surveyed 
overcame this obstacle by charging for recycling services.  This worked by charging all 
residents a fee for recycling services, whether or not the resident chose to utilize those 
services.  The fee helped to offset the added cost of a recycling program.   
 A second reason as to why all the cities surveyed had a recycling program is the 
fact that they were capital cities.  These cities house the state government offices and are 
frequently looked at as examples for other cities in the state.  If a state wishes to set a 
recycling example for its cities to follow, it will naturally start with the state capital.  It is 
also interesting to note that the only recycling mandates came from the city itself and not 
the state. 
 Following along these lines of logic it is easy to see why the average age of the 
recycling program was so high.  Most of the cities surveyed had well-established 
programs that had been around for at about a decade.  Again, this corresponds to the idea 
that if a state wishes to set an example, then it will begin in its capital city where the 
government offices are.   
The inclusion of the participation component of the survey was crucial to be able 
to answer the primary research question but it is also an important component in the 
cataloging of recycling programs.  As more entries are added a better picture and more 
accurate data can be obtained.  However, the current size of the catalog is sufficient to 
run various analyses such as Pearson r correlation between variables.  It also gives an 
accurate overview of the current trends in recycling programs. 
 The survey data on the current city municipal recycling trends can be considered 
accurate due to the fact that there are no abnormal responses and the fact that the answers 
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given came directly from government officials.  If the officials in charge of a municipal 
recycling program for a city do not know the answers to a question than that question 
cannot be answered.  The results of the survey give an accurate overview of the current 
trends in city municipal recycling programs and serve to more than adequately answer the 
second objective of the research. 
Factors Associated with Participation in Recycling Programs 
 It was initially hoped that more factors would be significantly associated with the 
participation rates in recycling programs.  However, those factors that were discovered 
can play an important role in determining why a program is succeeding or failing.  
Although not all of the significant correlations were with variables that are able to be 
changed by the city the results are still important in helping to understand why a program 
may be performing as it is. 
 The first and strongest correlation is between participation and median value of 
owned homes.  This is a positive association, meaning that as the home value increases 
participation rates also increase.  One possible explanation for this is the fact that people 
with more expensive homes tend to take better care of those homes.  These more affluent 
neighborhoods tend to group together in terms of social structure.  If one home recycles 
then other neighbors will likely do so also, nobody wishes to appear to be anti-
environment in an age where environmental issues are hot topics.   
 Another and stronger possibility for this correlation between median value of 
owned homes and participation has to do with one of the other significant correlations: 
the percent bachelor’s degree or higher variable.  This correlation states that as the 
percentage of those with a bachelor’s degree or higher increases, then participation rates 
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also increase.  This ties into the median value of owned homes variable in the sense that 
those with a higher level of education tend to make more money and can therefore afford 
a more expensive home.  This is supported by the fact that, upon further analysis the 
correlation between the two variables was significant at the .001 level.  This means that 
the variables support each other and the findings derived from each individual 
correlation.  Both education level of the population, in the form of the percentage of the 
population that hold a bachelor’s degree or higher, and economics, in the form of the 
median value of owned homes, have positive impacts on participation in city recycling 
programs. 
 Another significant correlation was that of increased participation rates in a city to 
an increase in the percentage of renter occupied housing units in the city.  As the 
percentage of renters increases, participation in city recycling programs also increases.  
There have been no studies done in this area with which to compare or contrast these 
findings, so there is no ready explanation for this result.  The only plausible explanation 
is that it somehow ties into the median value of owned homes.  If the property values in a 
city are high then it is likely that there will also be a higher percentage of renters in that 
city.  Fewer people will be able to afford to buy a home and will have to therefore rent a 
home or apartment instead.  This may explain why there is a positive correlation between 
participation rate and percent renter occupied housing units. 
 A final correlation that was significant was between participation rate and type of 
recycling program.  This result is perhaps the one of the easiest explained.  This was 
considered a negative correlation due to the fact that curbside service was coded as 1 in 
the data table.  Taking this into account the perceived negative slope is expected.  This 
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means that curbside recycling programs had the highest participation rate and 
participation decreased as you approached the drop off program.  This is one of the few 
variables that have had some research attention.  According to a previous study, as 
recycling was made more convenient participation increased (Oskamp, 1995).  Therefore, 
since curbside recycling is inherently more convenient than drop off recycling, a higher 
participation rate would be expected.  As the data shows this is indeed the case. 
 Finally, there was one variable that failed to be significant but had been correlated 
to higher recycling rates in previous studies.  This variable is the type of municipal solid 
waste fee.  There is a positive correlation with this variable due to the coding of the data.  
A pay as you throw (PAYT) policy was coded the highest at 3, which explains the 
positive aspect of the correlation between type of municipal solid waste fee policy and 
participation.  In previous studies those cities with a PAYT policy found that they 
collected more recyclable materials (DiMartino, 2000 and Fullerton et al., 1996).  This is 
because of the economics involved with PAYT.  People do not wish to pay for an 
additional bag or can of garbage so they recycle what they can to keep costs down.  
Although this research failed to find a significant correlation this option should not be 
dismissed when looking at recycling programs.  The finding was not highly insignificant 
and was still below the .1 level of significance. Due to this fact and the groundwork laid 
by previous studies this should still remain a viable option when examining correlations 
between recycling variables. 
 Much can also be learned from those variables that failed to significantly correlate 
to participation rate.  In this case it was shown that neither the existence of an outreach 
program nor the type of outreach had an impact on participation rate.  This potentially 
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means that cities are wasting money on these programs and see no significant results.  
This money can then be used for some other type of environmental program.  There was 
also no correlation between population of a city and recycling participation, this means 
that a program has a chance to succeed in any size city that has the financial resources to 
establish a municipal recycling program.  It can also be seen that participation is not 
linked to the number of types of materials in the program.  Variety apparently does not 
matter; if a person won’t recycle 1 type of material they won’t recycle 8 types and vice 
versa. 
This means that the key to increasing participation and/or establishing a good 
recycling program may lie in those factors that had a significant correlation to 
participation rate.  It is obvious that a city can’t control those factors such as housing 
value and education, but these factors are useful in determining areas where a municipal 
recycling program is likely to flourish.  This is important if a city would like to establish 
a program but has limited monetary resources at its disposal.  According to this thinking 
the ideal program would be a curbside program in a neighborhood with high property 
values coupled with a pay as you throw policy for municipal solid waste disposal. 
 In conclusion, the research was successful in both indicating current trends in 
municipal recycling and establishing those factors that significantly associated with and 
may influence participation in city recycling programs.  This information can be useful to 
cities that have established programs and those that are looking to institute a municipal 
recycling program. 
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Future Research 
 This study is a good starting point for future research.  More surveys can be sent 
out to increase the number of cities in the database.  This can only serve to further 
increase the accuracy of the information provided.  This can be expanded to include as 
many cities as the researcher has the time and opportunity to survey.  The use of the 
Internet for the distribution of the survey information keeps costs down and makes 
information transfer virtually instantaneous.   
 The field of recycling research is relatively new and untouched.  It has only been 
in the last 15 years or so that any academic attention has been turned to this topic.  Due to 
the current lack of research in this area there are many gaps that can be filled by future 
research.  This study was begun because of the need for a comprehensive recycling 
“catalog” of programs that exist in the country that can be used to analyze trends and 
various factors that may affect recycling in a town or city.  This is just the beginning of 
what could eventually become a major project.  Other potential variables could also be 
added to the database to test their association.  All this information could be used to 
implement the best possible recycling program in a city.  This implemented program 
could then be studied to determine it the calculations are correct and a high level of 
participation is achieved. 
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Appendix A: Sample Survey 
 
Dear Sir or Madam, 
 
I am a graduate student in Environmental Science at Louisiana State University.   I am 
currently working on my thesis and am asking for your help with my research.  I am 
interested in the challenges facing those cities dealing with municipal recycling and am 
sending a survey to the 50 state capitals to collect information on their municipal 
recycling programs.  This will be used to compile a catalog and get a sense of the 
programs that are being used in cities around the country.  I am especially interested in 
your city and would be happy to share the results of the survey with you at the 
completion of my research.    
 
I ask for a moment of your time to fill out the brief questionnaire that follows to the best 
of your ability.  Simply send your answers as a reply to this email.  If you do not have 
access to information on the municipal recycling program in your city I ask that you 
please forward this email to the appropriate persons.  Again I thank you for your time in 
helping me with my research and in the completion of my Master’s thesis.  Without the 
information provided by the cities this study would not be possible.  If you have any 
questions please do not hesitate to contact me at slockh1@lsu.edu. 
 
Thank you, 
Stacy Lockhart 
Recycling Questionnaire 
1.) Do you have a municipal recycling program established? (yes or no) 
 
2.) How long has the program been in place? 
 
3.) What type of program is it? (curbside, drop off, or other (if other please specify)) 
 
4.) Please list the types of materials that are collected in the recycling program. 
 
5.) Is the municipal recycling program mandatory or voluntary? 
 
 If mandatory is it city or state mandated? 
If voluntary are there any incentives involved for recycling?  
  If so what are they? 
 
6.) To the best of your ability please estimate the participation rate of eligible households 
for your recycling program. 
 
7.) Do you have some form of public outreach program promoting recycling? (yes or no) 
If so please describe briefly. 
 
8.) What is your policy for collecting municipal solid waste, do you have a flat fee, no 
fee, or a pay as you throw fee (per can fee)? 
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Appendix B: List of Capital Cities and Official Web Addresses 
City Web Address 
Montgomery http://www.ci.montgomery.al.us/mayorsoffice.asp 
Juneau http://www.juneau.org/cbj/index.php 
Phoenix http://www.ci.phoenix.az.us/ 
Little Rock http://www.littlerock.org/ 
Sacramento http://www.sacto.org/index.html 
Denver http://www.denvergov.org/ 
Hartford http://www.ci.hartford.ct.us/ 
Dover http://www.cityofdover.com/ 
Tallahassee http://talgov.com/ 
Atlanta http://www.ci.atlanta.ga.us/ 
Honolulu http://www.co.honolulu.hi.us/menu/government/ 
Boise http://www.cityofboise.org/ 
Springfield http://www.springfield.il.us/ 
Indianapolis http://www.indygov.org/ 
Des Moines  http://www.ci.des-moines.ia.us/ 
Topeka http://www.topeka.org/ 
Frankfort http://www.cityoffrankfortky.com/ 
Baton Rouge http://www.ci.baton-rouge.la.us/ 
Augusta http://www.ci.augusta.me.us/ 
Annapolis http://www.ci.annapolis.md.us/ 
Boston http://www.cityofboston.gov/ 
Lansing http://www.cityoflansingmi.com/ 
Saint Paul http://www.ci.stpaul.mn.us/ 
Jackson http://www.city.jackson.ms.us/ 
Jefferson City http://www.jeffcity.net/ 
Helena http://www.ci.helena.mt.us/ 
Lincoln http://www.ci.lincoln.ne.us/ 
Carson City http://www.carson-city.nv.us/ 
Concord http://www.ci.concord.nh.us/ 
Trenton http://www.ci.trenton.nj.us/ 
Santa Fe http://www.ci.santa-fe.nm.us/ 
Albany http://www.albanyny.org/ 
Raleigh http://www.raleigh-nc.org/ 
Bismarck http://www.bismarck.org/ 
Columbus http://ci.columbus.oh.us/ 
Oklahoma City http://www.okc-cityhall.org/ 
Salem http://www.cityofsalem.net/ 
Harrisburg http://www.harrisburgcity.com/ 
Providence http://www.providenceri.com/ 
Columbia http://www.columbiasc.net/ 
(table continued) 
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City Web Address 
Pierre http://ci.pierre.sd.us/ 
Nashville http://www.nashville.gov/flashpgs/flashhome.htm 
Austin http://www.ci.austin.tx.us/ 
Salt Lake City http://www.ci.slc.ut.us/ 
Montpelier http://www.montpelier-vt.org/ 
Richmond http://www.ci.richmond.va.us/index.asp 
Olympia http://www.ci.olympia.wa.us/ 
Charleston http://www.cityofcharleston.org/ 
Madison http://www.ci.madison.wi.us/ 
Cheyenne http://www.cheyennecity.org/ 
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Appendix C: Metadata Table 
 
 
Variable Name Data Source Definition 
City Survey Name of the city 
Program Survey Question: Does the city have a municipal 
recycling program? 
Years  Survey Age of the program 
Type Survey Main/primary type of program in place 
Number Survey Number of types of materials collected 
Mandator Survey Question: Is the program mandatory or 
voluntary? 
Particip Survey Percent of eligible households participating 
in the program 
Outreach Survey Question: Does the city have an outreach 
program 
Typeoutr Survey Type of outreach program(s) 
Mswfee Survey Municipal solid waste fee policy 
Pop U.S. Census Bureau Population of the city 
Unemploy U.S. Census Bureau Percent of civilian labor force unemployed 
Earn U.S. Census Bureau Mean earnings 
Income U.S. Census Bureau Per capita income 
Poverty U.S. Census Bureau Percent of individuals below poverty level 
Highschl U.S. Census Bureau Percent high school degree or higher 
Bachlr U.S. Census Bureau Percent bachelors degree or higher 
Homevalu U.S. Census Bureau Median value of owned homes 
Rent U.S. Census Bureau Percent renter occupied housing units 
Nlandfill 1991-1992 Green Index State number of open landfills 
Grntloan 1991-1992 Green Index State law provides grants or loans to assist 
local implementation of recycling programs 
buyrecyc 1991-1992 Green Index State agencies allowed to spend 5-10 
percent more for products with recycled 
content 
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Appendix D: SPSS Data Table 
 
 
City Program Years Type Number Particp Outreach 
Montgomery 1 14 1 6 38.0 1 
Sacramento 1 13 1 6 75.0 1 
Tallahassee 1 15 1 7 39.0 1 
Atlanta 1 11 1 6 50.0 1 
Boise 1 6 1 6 73.5 1 
Springfield 1 11 1 6 33.0 1 
Indianapolis 1 10 1 6 3.5 1 
Des Moines 1 9 1 8 46.0 1 
Topeka 1 11 2 8 4.0 1 
Baton Rouge 1 12 1 8 42.0 1 
Augusta 1 11 1 N/A 75.0 1 
Lansing 1 12 1 6 55.0 1 
Saint Paul 1 17 1 10 70.9 1 
Jackson 1 12 1 3 30.0 1 
Helena 1 12 1 7 N/A 1 
Trenton 1 19 1 7 37.0 1 
Albany 1 11 1 9 N/A 1 
Raleigh 1 12 1 7 50.0 1 
Bismarck 1 6 2 4 N/A 1 
Salem 1 N/A 1 6 80.0 1 
Columbia 1 12 1 6 80.0 2 
Pierre 1 3 2 3 45.0 2 
Nashville 1 12 1 5 52.0 1 
Austin 1 14 1 8 70.0 1 
Salt Lake City 1 5 1 6 65.0 1 
Montpelier 1 19 1 4 N/A 1 
Richmond 1 28 1 7 40.0 1 
Olympia 1 15 1 8 87.5 1 
Charleston 1 8 1 4 28.0 2 
Cheyenne 1 6 2 7 20.0 2 
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City Typeoutr Mswfee Pop Unemploy Earn Income 
Montgomery 3 2 201568 4.2 $47,195 $19,385 
Sacramento 4 3 407018 4.7 $47,960 $18,721 
Tallahassee 5 1 150624 7.4 $41,653 $18,981 
Atlanta 5 1 416474 9.0 $63,292 $25,772 
Boise 3 1 185787 3.1 $53,990 $22,696 
Springfield 5 3 111454 3.3 $51,907 $23,324 
Indianapolis 4 1 781870 3.8 $51,678 $21,640 
Des Moines 1 1 198682 4.7 $46,533 $19,467 
Topeka 4 3 122377 3.1 $44,230 $19,555 
Baton Rouge 5 1 227818 5.1 $45,119 $18,512 
Augusta 1 2 18560 2.9 $40,547 $19,145 
Lansing 4 3 119128 4.4 $42,099 $17,924 
Saint Paul 5 3 287151 3.9 $50,527 $20,216 
Jackson 5 1 184256 5.5 $45,314 $17,116 
Helena 5 1 25780 3.9 $43,102 $20,020 
Trenton N/A 1 85403 6.0 $45,329 $14,621 
Albany 4 2 95658 8.1 $42,066 $18,281 
Raleigh 4 1 276093 3.8 $57,502 $25,113 
Bismarck 5 1 55532 2.3 $47,606 $20,789 
Salem 5 3 136924 5.2 $47,459 $19,141 
Columbia 6 2 116278 5.7 $47,143 $18,853 
Pierre 6 3 13876 2.3 $47,529 $20,462 
Nashville 5 2 545524 3.6 $50,918 $22,018 
Austin 5 3 656562 3.1 $55,754 $24,163 
Salt Lake City 1 3 181743 4.0 $50,876 $20,752 
Montpelier 3 3 8035 1.7 $44,675 $22,599 
Richmond 5 1 197790 5.0 $44,958 $20,337 
Olympia 4 3 42514 3.3 $49,319 $22,590 
Charleston 6 1 53421 3.5 $57,446 $26,017 
Cheyenne 6 3 53011 3.3 $43,860 $19,809 
 
 
 
 
 
 
 
 
 
 
 
 
 49
 
 
 
City Poverty Highschl Bachlr Homevalu Rent Nlandfill 
Montgomery 17.7 80.7 29.4 $86,800 38.1 107 
Sacramento 20.0 77.3 23.9 $128,800 49.9 423 
Tallahassee 24.7 89.9 45.0 $102,500 56.2 170 
Atlanta 24.4 76.9 34.6 $130,600 56.3 191 
Boise 8.4 91.1 33.6 $120,700 36.0 110 
Springfield 11.7 87.4 30.6 $88,600 37.2 126 
Indianapolis 11.9 81.3 25.4 $98,200 41.4 83 
Des Moines 11.4 83.0 21.8 $81,100 35.3 82 
Topeka 12.4 85.9 25.3 $68,800 39.3 130 
Baton Rouge 24.0 80.1 31.7 $94,700 47.8 41 
Augusta 15.0 81.4 19.2 $80,500 45.5 185 
Lansing 16.9 82.4 21.2 $73,500 42.5 71 
Saint Paul 15.6 83.8 32.0 $105,400 45.2 87 
Jackson 23.5 79.1 27.1 $64,400 42.0 102 
Helena 14.5 92.7 39.8 $113,000 42.7 140 
Trenton 21.1 62.4 9.2 $65,500 54.5 90 
Albany 21.7 81.2 32.5 $98,300 62.4 217 
Raleigh 11.5 88.5 44.9 $156,000 48.4 124 
Bismarck 8.4 87.5 29.4 $97,400 36.6 70 
Salem 15.0 81.5 24.1 $131,100 42.9 94 
Columbia 22.1 82.3 35.7 $98,500 54.4 79 
Pierre 7.8 89.6 35.0 $94,800 36.8 36 
Nashville 13.3 81.1 29.7 $113,300 45.5 110 
Austin 14.4 83.4 40.4 $124,700 55.2 934 
Salt Lake City 15.3 83.4 34.9 $153,300 48.8 40 
Montpelier 9.8 95.1 46.8 $109,500 45.3 60 
Richmond 21.4 75.2 29.5 $87,300 53.9 257 
Olympia 12.1 91.6 40.3 $143,500 49.7 95 
Charleston 16.7 83.8 32.6 $101,400 41.9 51 
Cheyenne 8.8 89.0 24.5 $102,400 34.0 113 
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City Grntloan Buyrecyc 
Montgomery 2 2 
Sacramento 1 1 
Tallahassee 1 1 
Atlanta 1 2 
Boise 2 2 
Springfield 1 2 
Indianapolis 1 2 
Des Moines 1 2 
Topeka 1 1 
Baton Rouge 1 1 
Augusta 1 1 
Lansing 1 1 
Saint Paul 1 2 
Jackson 1 2 
Helena 2 2 
Trenton 1 1 
Albany 1 1 
Raleigh 1 1 
Bismarck 2 2 
Salem 2 1 
Columbia 1 2 
Pierre 2 2 
Nashville 2 2 
Austin 2 2 
Salt Lake City 2 1 
Montpelier 1 2 
Richmond 2 1 
Olympia 1 2 
Charleston 2 2 
Cheyenne 1 2 
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Appendix E: SPSS Data Key 
 
 
Variable Name Variable Value(s) 
City City name 
Program 1=Yes 
2=No 
Years Number of years 
Type 1=Curbside 
2=Dropoff 
3=Other 
Number Number of types of materials collected 
Mandator 1=City Mandated 
2=State Mandated 
3=Voluntary 
4=Voluntary With Incentives 
Particip Percent participating 
Outreach 1=Yes 
2=No 
Typeoutr 1=Flyers/Paper Advertising 
2=TV Commercials 
3=Educational Programs 
4=Advertising and Education 
5=All of the Above 
6=Not Applicable 
Mswfee 1=Flat Fee 
2=No Fee 
3=Pay as You Throw (Per Can Fee) 
Pop Number in population 
Unemploy Percent unemployed 
Earn Earning in dollars 
Income Income in dollars 
Poverty Percent in poverty 
Highschl Percent high school and higher 
Bachlr Percent bachelors degree and higher 
Homevalu Home value in dollars 
Rent Percent renters 
Nlandfill Number of landfills 
Grntloan 1=Yes 
2=No 
Buyrecyc 1=Yes 
2=No 
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